Isolation and characterization of bovine thymus multicatalytic proteinase complex.
The multicatalytic proteinase complex (MPC or proteasome) from bovine thymus was isolated and purified to homogeneity applying a protocol utilizing ion exchange and gel permeation chromatography as major purification tools. The purified complex shows molecular properties that are common for proteasomal molecules (high molecular mass, multisubunit organization, and multiple proteolytic activities) even though a peculiar subunit composition and the presence of specific regulatory mechanisms affecting the assembled proteolytic activities suggest a specialized function for this complex. Thymus proteasome is characterized by the presence of LMP2, LMP7, and LMP10 (MECL1) subunits, which replace the X, Y, and Z subunits. Since a similar complex was previously isolated in bovine spleen, it appears that the proteasomal population containing the LMP subunits is characteristic for organs involved in immune response. Both the thymus and spleen proteasomes are characterized by a marked efficiency in cleaving peptide bonds after branched-chain and aromatic amino acids, indicating that this proteasomal population is most likely involved in intracellular processing of class I antigenic peptides and is an example of an "in vivo" functioning immunoproteasome. However, in spite of several similarities, the complexes isolated from the two lymphoid organs do not show superimposable functional properties, which suggests the presence of organ-specific regulatory mechanisms affecting each of the proteolytic components assembled in the complex.